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RAEGTBR ER MBS (REE SRR SIS
Sy TR T
TR E DALY FHYR RN TE R ORI - FBIRE & OfE—
SITERTSERRE L BRSME N AR T 7 4 — (NIRS) & WSS RS DRI B 2758
WHoe s BPE R

MSTATEGE N ESLER - fiRERITEE o 7 —Filt E8

MREE

KR OREBE CILEFZIC L > TRBiE2 D 5, FO-0ORMOREIENZ L2 &35
BECTH o7, BREG CIIFBENZ LDk, EEE & BE & ORREfRL2ILE T 5 2 LR
LA BB D, TIRIMERIE AR T 7 4 — (near—infrared spectroscopy: NIRS) INfRE
EBREDOOEDTHY ., IO, BeS DM, Fua RFE ORI & L Cof A 5l X
FUT20094F4 A I EIRIC T bR T 7 0 — AL 2 5 DR OERIZEMEED ) & LK
HEINTHETH S, NIRSILERIEEZFANTWA =80, FEEEEME, (KRR L WV O EHERH Y |
R ERE~OLDENEHE DR TE D, £7-, MOMEERBHRE LV LEETH 580115
BER LT VRETHD EER D, —H. WIRENIRS & OBREIZOWTOFRAEDHREITR,
ARFZETITEARANTITHL 5 DIFEOFRIR ENIRS & DOBE#, #2 Bk 5 DR OBGER & NIRS & ORSE A B
EMZT B ERHET S,

A IR ROHIE LIRSS TR, R TR &V FERYY —/L & L TOFREOH
ZEDYERERRE & L C, JWIRFHEY —v & L CoFRMEEZHE Ui, R, #1K S OFEEEBRE30
5 2 5t G I ZHAM-D2 L5 . & VET TR Doxy-Hb 28 b D NEHE & DA % Spearman DNENAFEES (rho)
W TITo72 & = A, FDREIERICHEIR A /MAFTEERTEF (dorsolateral prefrontal cortex:
DLPFC) (ZFHY§ BCH2BIZB W THERICADHEREZ R L7z (rho = -0.56, P = 0.002) , Z DOfEF
VISEATHIZEDS O & BAERE 2 Ik U TV D ATREMED B> 5, H2BE 5 DIR56H51 255 & L CHHEIRET <
=)L TCH HIMRS & oxy-HhZA LB L ORIRE AT » 7T A IEIC L A EEIR DO EIT T2 & 2 A,
(post—pre) DFAIZBWCTHRBEBETSYMRSORSHEHEE &L A RICIEOMBEZ R Lz (FHESMRE
0.66) , BHEROLNTHROEHIITEALEROOEDTH Y, HRIEEHSEOHBE 2R LTz
O FERENFTR TH D, I BT, 1TADOBPHERE Z XIS L= & 2 A, (post-pre) D5
HRIZB D CTERAEES AR EHE B L A BICKESR OB 2~ Uz (FEBEGR%: ££0. 94, 40. 92
) o IAY A XOBRRITH D DD, SEIOR BITEER, & <ITROEE &V D ERkEED
BEER OO E D LR AR L TR Y . BEEROFHMN & L TONIRSHA D rIREMEN R S 472,
MDD 35 L TR BP 1B W TCIRER Tiddh A3, NIRS WRiREEM Y —L & LCHERTH D Z LR EN
722 & T IBESROHIECIEESOGHED TR, R TH &V o 7R CHIRE S T D B8R
VL& LCOFFHEORBINAREE 725, SEIOHFFEIZ L > TEEROBENFINDL L) A
WZBWTC, KEEERFRT —~ThDHEBEZ LD,

A. BFZEER

FEHRORESE CIBENZIc L > T2lg
DT D, EDTORBMIOEBUENZ LT &SRS
Tholz, BRBSG CIIEEMENZ Ly, &
PR LR L ORI AT 0 2 L HEE L
BB EMBHD, TIE TRMEREXNRE LK
BRI — VORI E B & LT ER 4 b 9EDs
ShT&i, BRABIEINRT T 7 10— (
near—infrared spectroscopy: NIRS) [IH§REAIEERE
RALmEHE 7 (functional magnetic resonance
imaging: fMRI) PR Y b o WrEiE (positron

emission tomography: PET) . /> 7 /L7 4 bW
J&i% (single photon emission tomography: SPECT
) 72 & LRI UL ERREIEBRAE DO U E D TH D,
FEFELTNIRS &2 W o e OBFFEIE, 19944F 12
Okada 512 & o THEERFEDHE TH DY, ZDTh
. Suto®? . Kameyama 5212 S o CEEEFIEMFRE (
verval fluency task: VFT) TORIEEERIZIBT,
D ONR, BED OIR, HERMIE CENENRR DR
REFOGIRTG /S5 — U DG BILD &V ) D S 4,
ERIRZ WL & L C B D Tl < #1CT20094E4
ANHTEERIRIC e bR 7T 7 0 — xRV Z 5D
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FER ORI & U TR S 7z, NIRSIZar
FEEERNTN DT, FEETEE, ERHEME S
IR DV | FEERRE ~O.LEEHE L DR
{TED, £z, hoOiREREGHRE LY bEFET
HOHEITESBER LT VB THDH EERD, E
OGRS\ Cid, DSM-TV-TRIZ & 2 ARy
PWrE L LEMRENRERICL > TR UIRASHT
FUINIRS D/ — 2 & L TR I N TWHHI
LHTRY,

PLEo X 5 i8R WErifEh & L CoRAMkEE—
FEDOFHMZ G TV D23, etk ENIRS & DRFEIZ DU
TOHAEOBE T, AL CIEEMAERIZITHL
D OIFOFIR ENIRS & DB, #2 B 5 O DERE
RENIRS E DBEAHA LT D LA HINET
5o NIRSSFIREHEY — V& L CTHERATHD Z &N
RSB Z T, IRER O ERCIRR DT
B, BRI & Vo TR TR STV D K8
B —L & LCOR ORI NFTREL 725, 4H]
DRI L > THEBRDFEDIAFIND LWV I A
WZBWTC, REEERIFRT —~vThHoHEEZI LN
Do

B. #rgEHik
L X%

KTRITK D DIFMEREZE  (major depressive
disorder: MDD) . MiMEREZE (bipolar disorder:
BP) HBE. fEEE (healthy control: HC) TH 5,
MSIATEOENE NG - SREE it o2 —5
BE~ABED L < i3 kdfbe L TV 55 DJ[, 92
JREBE A PERE & LCU 74— b LT, fEEwER
FHOWRSIMCEAL TE A7 7 4 7 OWhaE
TAT o7, #1 5 OHOFIIRE NIRS & DREE, #2 B
D DIFOBEEIR & NIRS & OBHEDOYEERE DA O
PR LUK E R 2 ENEh Table 1, 21TR
kR
Table 1. #ERE O N OREEH R, BRRE 5 (#1)

MDD #% HC ¥

e -)) 30 (16:14) |30 (16:14)
TR 36.7+11.6 | 36.2+10.4
() HEFEZNRE | 105.7+9.5 | 105.9+8.3
R 3.3+1.1 2.8+0.9
TR (F 5.8%4.1

HAM-D21 #8155 | 16.7£4.8

VFT 2ZERkER 12.3+3.9 13.9+4.3

50

4TEH P>0. 05

Table 2. WERE O AN OEHER. BEARE = H2)

BP #f BP BEAEIKHEE
AN (4 B) 56 (19:37) | 17 (6:11)
i 38.1+12.8 |38.5+14.3
(AR HEEZNRE | 105.0£10.0 | 106.2+9.5
HAM-D21 #8785 | 13.7+8.4 | 12.0£8.6
YMRS 845 2.3%+3.0 6.0+3.1
2. Fik

BEERE L, LEICL AT ERIELHBI BT
NIRS IFE AT > 7=, ANDFREFER. BT EIC OV
TIZ4EH, MERI. F]ZF (Edinburgh Handedness
inventory?) . BES (Sleepiness was evaluated as
the score on the Stanford Sleepiness Scale: SSS¥) .
FNZS, 5 &7 ¥ oftls, ZWndEmREEL
ZWrmEE (Structural Clinical Interview for
DSM-1V: SCID-19 ) Z v iz, BEARAFhE LT, HE
TEJRATENEENRES (Japanese Adult Reading Test :
JART? ) | NI b O¥FEEEMRE (Hamilton
Rating Scale for Depression:HAM-D® ) | ¥ o 7Bk
SR A R B B ARSERR (Young Mania Rating Scale:
YMRS?) %V Mz,

NIRS FREEIZ-DUNCIE, 52chNIRS FHHIZEE
(ETG-4000, HIZLAT 1 =#t8l) A /=, NIRS
IREARAM R L, B8R D 2-3em DINFLEIZES

JomEL~E T a e (oxy-Hb), BiERSE(L Hb

(deoxy-Hb) . Hb #&t (total-Hb) DZ{VE % FHA
L7z, sHARREITI SRS (verval fluency
task: VFT) & W, HHFREE LT IH v 5 -
Z Bl VIR LUZ, SETGIERREIT 20 B
WCEEHRE A b W7, MIEREILAET 160 FUE T
HoT- (Figure 1) ,

{oofh
| s | eom | ~0Rp i
sl T e
THLSZHI BT TIRESER IHL3A2H]

FHET — X I3INEEE L L Matlab 7' /5 VS
F ORI 7 ~ SPSS18.0 W T T —F 7 7
7 e A REEAME CH ZBELE BT, #EHR



Mra1T o7, #1 5 OFFOFFIR E NIRS & OBH#EIZE
WTIE—RBIAHIE% DT — 4 (integral mode)
ZF, #2 B DR OBMER & NIRS & DOBSEIZ
BOWCE—ERIERTOWHE (continuous mode)
DT —H & T,

7R, ARFIRIEE NS - AR EETTEE X —
MEEEZEDITAGREINTEBY | ZHUlES0 T,
MERBME~OHHAE A VT —L K- a2tk
b, EANEROBERER (BEXb) 082/
JEE & 77, NIRS (2B U CIEIR2 BRAY 7o A RE I 15
BRETHY . & ATHBRE T D 2T
ShTWnWb,

C. WroufER
1. 5 OIFEDFEIR L NIRS & DBEE

MDD30 5], HC30 o> NIRS HIEZIT -7, #RE
DNOFEFR, BAREIZ OV TE Table 1178
7, W & 12 52CH H, BHTEERIZ STV Y CHL 2> CH21
IIEEIRPEZDRIZL DT —F 777 FBNRELT
Wiz, SEIOFNTHIXRI UT-, 9 3mEE
@ VET H D oxy-Hb ZALEDFHMEE t #RE THulR
L& 2 A, ZHEEE (false discovery rate: FDR)
DFFE%IZ 31CH 41 22CH TMDD BHIZ HC BEL 0 B F
B2 oxyHb ZBALEN/NIWNWEWNWHFERTH- T
(Figure 2) .

sy

P-value

P>0.05
Figure 2. P-value significance map of t—tests for

Excluded channels

oxy-Hb increases. MDD vs HC.

DOUWNT HAM-D 185 & DEESCTH B A3, HAM-D21 #2
B & VFT D oxy-Hb 2L E&DIFEEE & DR %
Spearman DNENZFARE (rho) ZHWT T & Z A,
FDR #HIE#IZ CH25 [CBWTHEICADHELZ =L
(Figure 3; rho = -0.56, P = 0.002) ,

@p <0.01 @P>0.05

‘Excluded channels
The 25CH
correlation between oxy-Hb changes and HAM-D21

Figure 3. showed a significant

total score after FDR correction.

2. 5 DROBYER & NIRS & DRSE

5 D95 56 T YMRS DEIEH DA & 1 VFT
D oxy-Hb ZE{LEOELME, 2 VFT BAISER 5
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Genome-wide association and follow-up studies have reported
an association between schizophrenia and rs12807809 of the
NRGN gene on chromosome 11q24.2. We investigated the asso-
ciation of five linkage disequilibrium-tagging SNPs and haplo-
types that cover the NRGN gene with schizophrenia in a Japanese
sample of 2,019 schizophrenia patients and 2,574 controls to
determine whether rs12807809 is the most strongly associated
variant for schizophrenia in the vicinity of the NRGN gene. We
found that the rs12807809—rs12278912 haplotype of the NRGN
gene was associated with schizophrenia (global P = 0.0042). The
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frequencies of the TG and TA haplotypes of rs12807809—
rs12278912 in patients were higher (OR=1.14, P=0.0019)
and lower (OR=0.85, P=0.0053), respectively, than in the
controls. We did not detect any evidence of association of
schizophrenia with any SNPs; however, two nominal associa-
tions of rs12278912 (OR=1.10, P=0.057) and rs2075713
(OR =1.10, P=0.057) were observed. Furthermore, we detected
an association between the rs12807809—rs12278912 haplotype
and NRGN expression in immortalized lymphoblasts derived
from 45 HapMap JPT subjects (z=2.69, P= 0.007) and confirmed

Additional supporting information may be found in the online version of
this article.
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